DEMELLO ET AL. newborn guinea pigs were weighed and studied hemodynamically. They were maintained under a radiant warmer throughout the study.
The newborn guinea pigs were anesthetized with sodium pentobarbital, 10 mg/kg intraperitoneally and lidocaine 0.5% locally. Silastic catheters (external diameter 0.56 mm) were placed in the left carotid artery and the main pulmonary artery using techniques similar to those described previously (2 1). Pressures were recorded from the pulmonary artery, right ventricle, right atrium, and systemic arteries. Blood samples were drawn from the systemic arteries, pulmonary aflery, and right atrium for blood gas determinations, oxygen saturation, and hemoglobin concentration.
Following the hemodynamic studies, the animals were sacrificed with an overdose of sodium pentobarbital (300 mg/kg) at ages ranging from > I to 5 h. When respiration ceased the chest was opened and the heart and lungs removed en bloc, the ductus was ligated and the pulmonary arteries were injected with a barium gelatin suspension at a pressure of 73.5 mm Hg. The lung was fixed fully distended by intratracheal instillation of 10% buffered formalin at 25 cm water pressure (22) . Pulmonary arteriograms were obtained. The diameter of the axial pulmonary artery at the first branch and at 50 and 75% of the distance to the periphery was measured on pulmonary arteriograms. After fixation, lung volumes were measured by water displacement and four blocks were taken, one each from the left cranial and caudal lobes and two from the right lower lobe. Four pm sections were cut and stained with hematoxylin and eosin and Miller's elastic-van Gieson stain. Morphometric analysis of the pulmonary vasculature using light microscopy was performed according to the methods developed by . Briefly, in each of four sections the barium-filled arteries under 300 pm in diameter were examined (about 70/animal), structure was recorded, medial thickness measured, and percentage medial thickness was calculated using the formula 2 x medial thickness x 100/external diameter. The airway was identified and the accompanying arteries grouped by airway level as preacinar (terminal bronchiolus, respiratory bronchiolus), alveolar duct, or alveolar wall. Radial alveolar counts were performed according to the method of Emery and Mithal (26) . The structure of the pulmonary veins was also examined.
Each heart was dissected and weights of the right ventricular free wall, and left ventricle + septum, were recorded.
The data in the two groups were compared using the Wilcoxon Rank sum test (27) and Student's t distribution, including a Bonferroni correction for multiple comparisons (28). For the latter, SD was used as the index of dispersion, the tests were unpaired and a 5% significance level was used.
RESULTS
Body weights of the Rx animals were similar to the C group (Rx: 88.5 t 8.7 and C: 87.8 t 14.1, respectively), as were cardiac ventricular weights. The mean hematocrit for the treated animals was somewhat higher than that of the controls but not significantly so (Rx: 46 t-5.19'%, C: 42.6 -t 2.69%). Arterial pH was similar in animals of both groups (Rx: 7.4 f 0.02, C: 7.38 + Morp/~ometricfindings. Lung volumes were similar in the Rx and C groups (Rx: 4.0 + 0.6 ml, C: 3.88 + 0.031 ml) (Fig. 1) .
The ductus was open in all animals and was ligated before the preliminary arterial injection was made. Measurement of axial artery luminal diameter on the arteriograms showed greater values in the Rx group that in the C in five of the six levels. In the left artery at the most proximal level, the difference was very close to significant using the Bonferroni correction ( Table 2) .
The percentage of muscular arteries at each airway level was similar in both groups indicating that intrauterine exposure to indomethacin had not caused abnormal muscularization. In both groups the intraacinar vessels were similar in external diameter and percentage medial thickness (Table 3) .
Although the percent medial thickness of preacinar arteries in both the treated and control animals was similar, the ED of the preacinar arteries in the Rx group was larger indicating some increase in smooth muscle mass in preacinar arteries (Table 3) . At this level the medial area was larger in the Rx than in the C group (Rx: 9305.2 + 6746.2, C: 5215.1 _t 5357.9, p < 0.001).
In seven of the eight animals in the Rx group alveolar multiplication had exceeded that of the C animals. The mean RAC for the Rx group was 19, significantly above the control value of 15.68 ( p < 0.05). The alveoli were smaller and alveolar number per unit area was higher, as was obvious from inspecting fields of similar size (Fig. 2) .
The alveolar to arterial ratio was higher in the Rx group than the C guinea pigs (Rx: 124 t 58.1, C: 76 + 17.1, p < 0.05). Since the arterial density per unit area of lung did not differ in the two groups the increased ratio reflects the increased alveolar density. The veins and perivascular collagen were similar in the Rx and C groups. In summary, the Rx animals had an increase in diameter of the left pulmonary artery and preacinar arteries of both lungs with increased muscle mass in preacinar arteries and an increase in alveolar multiplication to give abnormally high radial alveolar counts. They did not show muscularization of intraacinar arteries or increase in perivascular collagenous sheaths.
DISCUSSION
The administration of indomethacin to pregnant animals causes ductal constriction and an elevation of fetal pulmonary artery pressure (1 1, 29-33). Indomethacin may also lead to intrauterine ductal constriction in humans (1 3, 14, 34). Since postnatal Ppa after intrauterine exposure to indomethacin has not previously been reported, the effect of intrauterine indomethacin on the perinatal pulmonary vascular adaptation is not known.
Pulmonary arterial wall thickness has been reported as increased after exposure to indomethacin in utero in sheep (I I), rats (12), and human infants (14). Since these vessels had not been distended before fixation and since the external diameter of the pulmonary vessels was decreased (1 I), this effect could be due to vasoconstriction alone. From the data given (1 I), the calculated mean cross-sectional area of the muscular media in controls is 665.92 pm2 and in experimental animals, 732 pmZ, a difference that is not statistically significant ( p > 0.05). In another study in fetal rats, vessels of similar external diameter 1:ig. I. I'ulmonary al-tcr~ograrns of (.I) ~rltlo~ncthacin-trcatcci guinea pig s h o i \~n g l u n~c n diameter 01' lcli pulmonar! artcr-! 7'10 prn slid ( / I ) control. lurncli diarnctcr 733 urn (~4 ) .
were compared in experimental animals and controls. Although the calculated percent wall thickness was increased in the experimental group, since the vessels were not landmarked by the accompanying airway, it is not certain that vessels of the same level were being compared. Thus it is again possible that the observed difference is due to vasoconstriction rather than a true Table 3 . :Micro.sc,opic urtcrj3 nmrws~rro71cnfs increase in vascular smooth muscle or extension of muscle into normally nonmuscular arteries. We report for the first time an increase in medial muscle mass of normally muscular arteries after indomethacin administration, but it is associated with diffuse enlargement of the lumen in large arteries and not contracture of the arterial bed. Contrary to our expectations. our study did not produce postnatal pulmonary hypertension or the structural changes, particularly the excessive muscle of intraacinar arteries, that are typical of human PPHN (8, 9, 35) . It is unlikely that indomethacin failed to cross the placenta. Our preliminary experiments with higher doses (8 mg/kg/day) resulted in an aborted fetus with closed ductus. The modification to pulmonary structure by indomethacin treatment indicates that indomethacin crossed the placenta and was effective. Several studies have shown that indomethacin crosses the placenta and produces ductal constriction thus increasing pulmonary blood flow ( I I , 30-33, 36). 
